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Introduction
Computer-supported collaborative learning becomes more and more important in our world of distributed and just-in-time learning. However, keeping up the motivation in a cooperative group has always been a difficult task (c.f. Karau & Williams, 1993; Kerr, 1983; Linnenbrink-Garcia, Rogat, & Koskey, 2011; Shepperd, 1993) . In a distributed group whose only means of communication is the computer, this might be an even more complex problem.
It is a lot easier to let the other group members do all the work in the more anonymous setting of computer-supported collaborative learning (CSCL) than in a face-to-face setting (Hron, Hesse, & Friedrich, 2002; c.f. Kreijns, Kirschner, & Jochems, 2003) . Therefore, supporting the motivation of a CSCL group is an important task for psychological research.
There has been research on the question of how to support the motivation of a cooperative learning group (e.g., Slavin, 1992) . One approach is to directly influence the group's motivation, for example, by giving rewards (e.g., Slavin, 1992) . However, a more subtle approach is to provide motivation feedback to the group members (c.f. research on group awareness, e.g. Bodemer & Dehler, 2011; Engelmann & Hesse, 2010; Fransen, Kirschner, & Erkens, 2011) . Some few studies have so far shown that this might have a positive effect (Geister, Konradt, & Hertel, 2006; Martens, 2009; Zumbach, 2003; Zumbach, Reimann, & Koch, 2006) . Martens (2009) implemented motivation feedback in a university course on research methods. The participants worked in small groups in a problem-based learning scenario. In the experimental condition, the participants filled in a questionnaire on their motivation every week while the participants in the control condition did a general course evaluation without any reference to motivation. The participants of the experimental condition got feedback of their own individual data as well as the mean of the small group by means of a graphical display which also encompassed the data of the previous weeks. In both conditions, the participants discussed their evaluation. At the end of the semester, the students in the experimental condition who received motivation feedback showed a higher intrinsic motivation than the participants in the control condition. means of a graphical display, whereas the students in the control condition got no feedback at all. At the end of the course, the students in the feedback condition reported a higher motivation. However, in this study the effects of feeding back both participation, emotion and motivation were confounded with each other.
Another study on feedback of motivation (Geister et al., 2006) originated from social and organizational psychology. Geister and colleagues (2006) implemented an onlinefeedback-system in virtual teams of students. This feedback system covered both motivation feedback, task-related feedback and relationship-related feedback. Geister et al. (2006) found positive effects of the feedback system on less motivated team members. However, also in this study the effects of feeding back several constructs were confounded.
There are several possible explanations why providing motivation feedback to the group members might have a positive effect on motivation. According to Zumbach (2003) , this is due to a problem solving process within the group. If one group member is less motivated and this is visible in the feedback tool, the other group members get an opportunity to recognize this problem, address it and solve it. Geister et al. (2006) argue in a similar way:
The feedback might focus the team members' attention to motivation which might trigger reflection and improvements. Moreover, Geister et al. (2006) suggest that an adjusted effort of the team members might be the cause for motivation improvements, or that there is no more need to fear the exploitation of their effort by the other group members. This would be a neutralization of the sucker effect (Kerr, 1983) . The sucker effect refers to the phenomenon that a group member loses his/her motivation because another or all other group members are not motivated in which case our group member runs the risk of doing all the work alone, of being a sucker (Kerr, 1983 ).
When we disentangle the several aspects a feedback tool provides, we can list the following possible processes: 1) Filling in a questionnaire might trigger better self-reflection (c.f. Geister et al., 2006) .
2) Receiving feedback of the own motivational data (for example as a graphical display) might also lead to a better self-reflection.
3) Receiving feedback about the motivation of the other group members might enable social comparison processes (Festinger, 1954) and therefore potentially an adjustment of effort might occur (Geister et al., 2006) . Additionally, it might reduce the fear of being exploited by the other group members (Geister et al., 2006; Kerr, 1983) . 4) Talking about potential motivational problems might remedy them (Zumbach, 2003) which might also be part of the group regulatory process (c.f. Martens, 2009 ).
This last process is also highlighted in the Dual-Loop Model of Social Regulation by Schoor, Narciss and Koerndle (2011) . In their model, Schoor et al. (2011) describe the regulation of group learning (c.f. Hadwin, Järvelä, & Miller, 2011; Volet, Vauras, & Salonen, 2009 ). They assume two feedback loops: one referring to the learner, and an additional feedback loop referring to the group process. In the feedback loop referring to the learner, he/she processes internal feedback about her/his own learning process. Feedback about the group partner(s) is processed in the second feedback loop. Depending on the exact situation, the learner might react on this feedback by changing his/her own motivation or by trying to change the group partner's motivation (Schoor et al., 2011) . Schoor et al. (2011) identified the opportunity to talk to the group partner as an essential component that influences which of these alternatives is chosen and therefore how the motivation of the group is affected.
Objectives and hypotheses
While Martens (2009) explicitly made the students talk about their feedback, in both the studies by Zumbach (2003; Zumbach et al., 2006) and Geister et al. (2006) we can only speculate about whether the students indeed discussed their motivation and thereby solved motivational problems.Therefore, it was the aim of the present research to closer investigate the conditions under which a positive effect of motivation feedback occurs. Specifically, we addressed the assumption that the group partners have to talk about the feedback for it to have a positive effect. Thus, we investigated the following hypotheses:
Hypothesis 1: After collaboration, groups with a feedback tool are more motivated than groups without a feedback tool.
Hypothesis 2:
The increase of knowledge during collaboration is higher in groups with a feedback tool than in groups without a feedback tool. 
Method

Participants
Participants were 78 university first-year psychology students. They were 18 to 46 years old (M = 21.22, SD = 4.73, 88.5% female) and received a certificate of 3 participanthours which they needed for their studies. The participants worked in triads. Six triads had to be excluded from the analysis due to technical problems for at least one of their members.
Material and instruments
Learning material and task. The collaborative learning task for the participants was to devise a "manual" for first-year students on how to benefit most from lectures. In order to do so, each member of a triad received a different textbook text on how to benefit from lectures.
By not handing out the same text to all group members, we created resource interdependence (Johnson & Johnson, 1992) . Before reading the text, the participants were asked to discuss the relevance of lectures for their studies for half an hour. Then, they were told to read the text and to develop their "manual". For the collaboration, the participants had a chat tool and a shared editor at their disposal on the learning management system Moodle.
Tool for current motivation feedback. In the two feedback conditions, current motivation was assessed every 15 minutes via a popup questionnaire. The questionnaire consisted of four items by Schoor (2010) who used the three items of the questionnaire of current motivation by Vollmeyer and Rheinberg (2003) plus one additional item (e.g., "I enjoy this task very much."). The participants of both feedback conditions had to rate their motivation on a 7-point Likert scale. Cronbach's α for the four items was .82. A single value for current motivation was generated by averaging the rating of the four items. After all three members of a group had filled in the questionnaire, the tool showed a graphic of the current motivation of all three group members. Each member was represented in the graphic by a line over all measurement points so far. The line was labelled with the participant's nickname. The only difference between the two feedback conditions was that in the feedback plus discussion condition, the participants were asked to talk about the results for 5 minutes. The feedback without discussion condition got no such prompt. Figure 1 shows a screenshot of the feedback tool in the feedback plus discussion condition. Motivation. Motivation was conceptualized within an expectancy-value framework (e.g., Eccles & Wigfield, 2002; Pintrich, 2003) . Within expectancy-value theory, motivation is believed to comprise several expectancy (e.g., self-efficacy) and value (e.g., intrinsic task value, attainment value) components. Motivation was assessed before and after the http://dx.doi.org/10.14204/ejrep.32.13077
collaboration by means of an adjusted version of the expectancy-value-form by Puta, Narciss and Schnaubert (2012) . This questionnaire contains 18 items on perceived competence, intrinsic value, attainment value and fear of failure. As their questionnaire was developed for the domain of fractions and measures motivation in a retrospective way, we had to adjust the items to the content domain (develop a manual for first-year students) and we adjusted the tense of the items we used for measuring motivation before the collaboration. Sample items are given in Table 1 . The items were rated on a Likert scale ranging from 1 (not at all true) to 6 (perfectly true). The internal consistencies of these scales were good to very good except for perceived competence and attainment value before collaboration (see Table 1 ). Control variable: Need for cognition. Need for cognition is a concept that "refers to an individual's tendency to engage in and enjoy effortful cognitive endeavors" (Cacioppo, Petty, & Kao, 1984, p. 306) . As working on the topic of how to benefit most from lectures might be influenced by the need for cognition of the participant, we additionally assessed need for cognition as a control variable. Therefore, we used the short scale by Bless, Wänke, Bohner, Fellhauer and Schwarz (1994) that consists of 16 items. The items were rated on a Likert scale ranging from 1 (not at all true) to 6 (perfectly true). The internal consistency of this scale reached a Cronbach's α of .81.
Procedure
The study was conducted in three rooms. The participants were tested in groups of up to 12 people (4 triads) at the same time. The members of a triad worked in different rooms (so they could communicate only via computer) and did not know each other before the collaboration. At the beginning of the study, the participants received a general introduction and filled in questionnaires on demographics, prior knowledge and need for cognition (control variable). After being informed about the task and the computer tool used for the collaboration with their group members, motivation was assessed. Then, the collaboration started. First, the participants chose a nickname for the collaboration. The participants' task was to devise a "manual" for first-year students on how to benefit most from lectures. During the task, the participants in the two feedback conditions regularly filled in a short questionnaire on motivation and got feedback about it. The participants in the control condition did not fill in the questionnaire and received no feedback. The participants worked about 1.5 hours on the task. Then, they were told to finish the task and to fill in the post questionnaires on motivation and knowledge.
Design and Statistical Analysis
The participants were randomly assigned to one of three conditions: 1. With feedback tool and prompt to discuss the results (feedback plus discussion condition), 2. With feedback tool without a prompt to discuss (feedback only condition), and 3. Without feedback tool (control condition).
Due to the small sample size, we decided to analyse the data on the level of the individual. This procedure can overestimate effects if the intra-class correlation (ICC) of triads is high (Cress, 2008) . Therefore, we checked the ICCs. They were all not significantly different from zero, which means that possible effects are probably not overestimated when analysed at the individual level. Table 2 displays the exact values. Note. We report the ICC suggested by Shrout and Fleiss (1979) as ICC(1,1).
Results
Manipulation check
We first inspected the chat protocols in order to find out whether the participants in the two feedback conditions discussed their results or not. We included in the feedback plus discussion condition those triads of both experimental conditions who actually discussed their feedback at least twice (N = 18; 6 triads). To the feedback without discussion condition we assigned triads who never discussed their feedback (N = 15; 5 triads).
Preliminary analyses
Before the main analyses, we checked on a priori difference between the conditions (see Table 3 for descriptive statistics). There were no significant differences between the conditions neither regarding prior knowledge (F(2, 48) = 2.07, p =.14, η p 2 = .08) nor need for cognition (F(2, 48) = 1.75, p =.18, η p 2 = .07) nor motivation (F(8, 92) = 0.88, p =.54, η p 2 = .07). 
Hypothesis 1: Higher motivation with a feedback tool
The first hypothesis was that participants in the feedback conditions are more motivated after collaboration than participants without a feedback tool. While the motivation increased over time (with the exception of fear of failure which decreased), there was no differential effect in the conditions (c.f. Table 3 ).
We conducted a repeated measures multivariate analysis of variance with the four constructs of motivation as dependent variables and a factor coding the presence or absence of the feedback tool as an independent variable. We found no effect of the presence of the 
Hypothesis 2: Better achievement with a feedback tool
The second hypothesis was that, resulting from higher motivation of the participants in the feedback conditions, they would also perform better. Although the participants with the feedback tool performed slightly better in the post knowledge test (c.f. Table 3) , this difference was not significant. Including prior knowledge into an analysis of covariance also revealed no significant differences (F(2, 57) = 1.53, p =.23, η p 2 = .05).
Hypothesis 3: Discussion of feedback
As not the mere presence of the feedback tool but only the discussion about it might have had the expected positive effect on motivation, we tested whether there was any difference in motivation and post knowledge in the feedback plus discussion condition compared to the control condition. Regarding motivation, the repeated measures multivariate analysis of variance revealed again no effect of the feedback (F(1, 34) = 0.78, p = .38, η p 2 =
.02) or any interaction of it with time (F(1, 34) = 1.85, p = .18, η p 2 = .05), with motivation construct (F(3, 102) = 0.32, p =.81, η p 2 = .01) or with both (F(3, 102) = 1.54, p = .21, η p 2 = .04).
As for differences in the conditions with feedback plus discussion versus without discussion, the results were similar. There was no effect of the feedback condition (F(1, 31) = 0.01, p = .94, η p 2 = .00) or any interaction of it with time (F(1, 31) = 0.43, p = .52, η p 2 = .01), with motivation construct (F(3, 93) = 1.08, p =.36, η p 2 = .03) or with both (F(3, 93) = 0.62, p = .61, η p 2 = .02).
Additional analyses
Moderators: Need for cognition and prior knowledge. Additionally, we checked whether need for cognition or prior knowledge was a moderator of the motivational effects of the feedback tool. In order to do that, we included an interaction term of condition by moderator into a multivariate analysis of covariance with the difference value of motivation in the post and pretest as dependent variable. However, we found neither an effect for the moderator need for cognition (F(8, 86) = 0.31, p =.96, η p 2 = .03) nor for prior knowledge as moderator (F(8, 86) = 0.85, p =.57, η p 2 = .07).
Least motivated group members. As Geister et al. (2006) found only an effect of their feedback tool on the less motivated members of each group, we tested this as well. Therefore, we built a sum score on motivation in the pretest (fear of failure was recoded). Then, we coded for each participant whether (s)he was the most, middle or least motivated group member within their group. For the least motivated members of each group, we investigated the posttest motivation scores and post knowledge scores (see Table 4 ). A multivariate analysis of variance with the four motivation constructs as dependent variables and the condition as independent variable revealed no significant difference between the conditions (F(8, 24) = 0.87, p = .56, η p 2 = .22). There were no differences in the post knowledge score (while taking prior knowledge as covariate into account) either (F(3, 13) = 0.54, p = .66, η p 2 = .11). 
Discussion
In this study, the effects of providing motivation feedback to the group partners in computer-supported collaborative learning, and specifically the effect of the group partners talking about this feedback, were investigated. First, we wanted to show that motivation feedback increases the motivation of the group and leads to better knowledge acquisition.
However, there was no advantage of the feedback tool compared to a control condition without a feedback tool neither regarding motivation nor regarding knowledge acquisition.
This was still the case when we took prior knowledge, prior motivation or need for cognition as moderators into account.
In a second question, we focused on the assumed process of discussing the motivation feedback as central mechanism of the feedback effect (Schoor et al., 2011; Zumbach, 2003) .
Also in regard to this question, the hypothesis could not be confirmed. However, this could also be due to the non-existing overall effect of motivation feedback. Only if we know what circumstances are needed for a positive effect of motivation feedback, then we can further research the assumed processes that bring this effect about.
Therefore, we must conclude that in our study providing motivation feedback to the group partner had no influence on computer-supported collaborative learning. Further, the results by Martens (2009 ), Zumbach (2003 Zumbach et al., 2006) and Geister et al. (2006) could not be replicated.
Several aspects might be responsible for this: First, we investigated motivation feedback in a short-term scenario covering only 2 hours of collaborative work. Martens (2009), who alone found unconfounded effects of motivation feedback, used a scenario covering several weeks. Geister et al. (2006) also conducted a longitudinal study. In the case of Zumbach, there was a short-term (Zumbach et al., 2006) and a long-term study (Zumbach, 2003) . However, in their studies motivation feedback was confounded with feedback of other constructs. Therefore, effects of motivation feedback might be confined to long-term scenarios.
A second explanation might be the interruption of the collaboration every 15 minutes.
This might have been too often and thereby deterred motivation. Such a negative motivational effect might have cancelled out any positive effects of the feedback. This might also be the reason why a positive feedback effect might occur only in long-term scenarios: Naturally, the different assessment occasions in a long-term scenario are further apart from each other.
Additionally, the topic of the students' task was very relevant for them and they had no pressure to perform well in the task as this was neither part of their studies nor did they receive a grade for their work. Another explanation is derived from the Dual-Loop Model of Social Regulation (Schoor et al., 2011) : The learners need an (internal) reference value in order to detect discrepancies of current motivation and desired motivation. If they do not have a clear reference value of how the motivation of a group should be, this might be the reason why they did not react on the feedback they received. Therefore, the implicit reference value of the learners could either be assessed or explicitly set by instructions in future studies.
Therefore, it has to be clarified in further studies what the constitutive factors are for a positive effect of providing motivation feedback to a group. As discussed above, it remains a question whether only long-term collaborations profit from this kind of feedback or whether this is also true for short-term collaborations. Furthermore, it has to be closer investigated what kind of role the content plays, and whether motivational problems are a necessary condition for positive feedback effects. Additionally, the setting of a concrete reference value for the group's motivation might be necessary. A limitation of this study is that motivation was assessed only by means of self-report data. In further studies, behavioral data could be used in addition. These behavioral data could be, for example, decisions whether to continue or to quit the learning process (c.f. Ainley, Hillman, & Hidi, 2002) . When these questions are answered, this would also help develop a more elaborated theoretical framework. The framework by Schoor et al. (2011) provides an overview of the processes involved, but it has to be supported by empirical results for each of these processes.
A mere statistical limitation of this study is the comparatively small sample size. With larger sample sizes, procedures like multi-level modelling might be taken into account (c.f. Cress, 2008) . However, as our procedure of using individual data should have overestimated possible effects (Cress, 2008) , this is unlikely to be the reason for our unexpected results.
A practical implication of this study is that in short-term collaboration, it might not be necessary to support collaborative learning groups with a motivation feedback tool, at least if the topic is relevant for the students. The results in our study indicate that the motivation of the group members could not be enhanced in a substantial way. However, this might be
